Evidence for a NADH/NADPH oxidase in human umbilical vein endothelial cells using electron spin resonance.
A growing body of evidence has suggested that a membrane-bound NADH/NADPH oxidase is the predominant source of reactive oxygen species (ROS) in vascular cells. Prior studies have used indirect assessments of superoxide including lucigenin-enhanced chemiluminescence, cytochrome c, and fluorescent dye techniques. The present study was performed to determine if NADH/NADPH oxidase function could be detected human endothelial cells using electron spin resonance. Human umbilical vein endothelial cells (HUVEC) were homogenized and fractionated into cytosolic and membrane components. Cell fractions were incubated in buffer containing either NADH or NADPH (100 microM for each) and the spin trap 5-(diethoxyphosphoryl)-5-methyl-1-pyrroline N-oxide (DEPMPO). EPR signals were obtained in a Bruker EMX spectrometer. Cytoplasmic fractions were devoid of activity. In contrast, incubation of membrane fractions with NADH produced a signal with a total peak intensity of 1,038 +/- 64, which was significantly greater than that observed with NADPH (540 +/- 101). The signal was completely inhibited by either manganese superoxide dismutase (MnSOD, 100 U/ml) or the flavoprotein inhibitor diphenylene iodinium (DPI, 100 microM). Rotenone (100 microM) did not significantly alter the signal intensity, (833 +/- 88). These data demonstrate direct evidence for a functional NADH/NADPH oxidase in human endothelial cells and show that electron spin resonance is a useful tool for study of this enzyme system.